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ABSTRACT

The search for the best educational environment,
especially in terms of class size, is an important educational issue
for parents, teachers, administrators, and government officials.
Parents and educators argue that smaller class size leads to more
effective teaching and improved learning for students. Government
officials argue that substantial reductions in class size are too
costly and not effective. A review of the literature regarding small
class size, defined as 14-25 students per class, found that
researchers disagree on the findings of these studies, and that
evidence regarding the benefits of small class size was inconclusive.
This study sought to determine the effect of small class size on the
reading achievement of first grade participating students. The
population studied consisted of 88 first grade students at a Chicago
public school, instructed in either a small class of 17 students or a
large class of 27 students. The Iowa Test of Basic Skills was used to
assess reading achievement of the students in each class. Results
indicated that those students in the small class made greater gains
in reading achievement compared to those in the larger class Contains
14 references. (SD)

e e v de v v s v v v v s e S ol S vk Y v Y Y el sl ot e s sk s Y Y s de S vt e dle e e e Sl s S o v s s e s e S st st s s s sk ok s s ot

* Reproductions supplied by EDRS are the best that can be made *
* from the original document. *

o e ot e e 2% Yo vte vt de oo o ot v ot de ol o S ot ol o' Yo e e Sl ol ale ol sle sl ve st S v dle e v sk St ol e e Y v e S e st e v e v e st e s sk s s sl e e S sl e dle e e ek




v
N
o
o
S
v
A
/M

U.8. DErPARTHMENT OF &
DUCATID!
OMice of Educational Rosaarch ond vmpvov’:menl

EDUCATIONAL RESOURCE
] (ERI%)INFORMATION

X;rms document has been reproduced as

eceived from the person
or
onginating it ergonizetion

O Minor changes have bzen
m
reproduction quahty 8de to mprove
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OERt position or policy

ON READING ACHIEVEMENT
Patricia A. Costello

Class size is a crucial issue for parents, teachers, administrators and government.
Parents and educators argue that smaller class size leads to more effective teaching and
improved learning for students. The government argues that substantial reductions in
class size is too costly and not effective (Nye, Boyd-Zaharis, Fulton and Wallenhorst,
1992).

In a 1988 Phi Delta Kappa Gallup Poll (Folger, 1989), 77% of parents and 68%
of non-parents believed that having a small class made a difference in student
achievement. Even the issue of what number is the ideal class size differs from
researcher to researcher. Many believe 15 is the magic number. Others have found
success with greater than 15 students per class (Slavin, 1990).

If small class size does improve achievement, it should be considered no matter
how costly it can be. All students have the right to the best educational setting that can
be provided. The continued search for providing the best educational environment is the
responsibility of all.

The controversial issue of class size has been a noteworthy educational issue
since 1900. There have been many studies regarding small class size. Researchers are

very interested in whether small class size improves achievement or not. There are two
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major longitudinal studies regarding class size. Various researchers disagree on the
findings of these two major studies (Tomlinson, 1990). However, class size should be
examined further to see if there is a lasting educational benefit.

Small class size is defined as a substantial reduction in the number of students
per class. Studies regarding small class size center around a range of 14-25 students per
class. These studies regarding class size vary in structure, length and conclusions (ERS,
1978). Some indicate significant results and others determine that class size does not
significantly influence achievement of students because teachers do not generally teach
very differently in class sizes of 15 than in larger classes. In smaller size classes many
researchers have discovered that each child received more individual attention from the
teacher and students paid more attention to their work. They found that the curriculum
took greater depth and discipline problems diminish.

Those who are concerned chiefly with the monumental cost of small class size
have suggested alternative methods. Some believe that reducing class size should be
done at vital grade levels by providing an extra teacher who takes one reading or math
group to reduce class size in just these critical subjects. This is more cost effective.

Various grouping methods have been proposed for the traditional classroom.
These include cross-age tutoring, developmental programs, learning centers, pull-out
programs, staggered or short scheduling, subject matter grouping and team teaching.

Robinson and Wittebols (1986) reviewed a large number of studies on class size.
This review broke the literature down into clusters according to grade levels, subjects

and so on. They found that existing research findings do not support the contention that



smaller classes will result in greater academic achievement of pupils. There is research
that small classes are important to increased pupil achievement in reading and
mathematics in the early primary grades. It was discovered that pupils with lower
academic ability tend to benefit from smaller classes than do pupils with average ability.
There was a continuous indication that the effects of class size were relatively consistent
in grades K-3, slight in grades 4-8 and essentially nonexistent in grades 9-12 and that
they are stronger for disadvantaged than for advantaged students. It should be noted that
in the K-3 studies only 50% cited found significant differences favoring small classes.
All but one of the rest found no differences. Also, counting significant differences gives
no indication of the size of the class size effects.

The Educational Research Services (1978) published a review of research on the
effects of class size on achievement in elementary schools. This review concluded that
research on class size and achievement was inconclusive. Some of the studies cited
found that small classes were better, some found that large classes were better and most
found no difference.

Glass and Smith (1979) did a meta-analysis, a new approach to analyzing data,
of class size research. This literature search turned up nearly 80 studies on class size.
The studie§ date back to 1900 and involve more than 900,000 pupils. From the literature
search, general comparisons were made of achievement test results. The study
concluded that as class size decreases, achievement increases, particularly if class size

falls below 20:1 student/teacher ratio. Only a small difference was found between



classes of 20-40 students. The authors concluded that reduced class-size can be expected
to produce increased academic achievement (Glass, Cahan, Smith and Filby, 1979).

This meta-analysis of Glass and Smith was met with much controversy. Finn
and Achilles (1990) reported that the meta-analysis included only a few randomized
experiments of nontrivial duration in which large and small class size were within the
range found in most elementary and secondary schools. The study identified 77 studies
composing of larger and smaller classes which produced a total of 725 comparisons.
There was found essentially no effects of class size on achievement among the 63 poorly
controlled studies, so their claims concerning effects of class size on achievement
depends entirely on comparison from only fourteen studies in which students were
randomly assigned to larger or smaller classes.

Slavin (1989) reviewed eight well designed studies. The conclusion was that
substantial reduction in class size does indeed have modest benefits among young
children. However, the author noted that long term studies indicate that the effects are
not cumulative across grades and may even disappear in later years. The controversy
over the existence of an effect continues as well as its magnitude and whether it is more
likely to accrue to student groups identified by age, gender, race or ethnic origin or
ability.

Weis (1990) reviewed the results of the PRIME TIME Project. Project PRIME
TIME was proposed in 1981 by former Indiana Governor Robert D. Orr. The goal was
to improve the quality of the early school years by reducing class size. The Indiana

General Assembly appropriated $300,000 for the 1981-82 and 1982-83 school years to



pilot PRIME TIME at the Kindergarten level in nine schools across Indiana. The
funding was increased in 1983 for the 1983-84 and 1984-85 school years to $2 million.
This increased funding expanded the project to include K-3 grades.

The 1982-83 report stated PRIME TIME classes exhibited steady improvement
in both reading and mathematics at the K-2 grade levels. Weis (1990) stated that the
1986 PRIME TIME Report analysis of reading and mathematics scores on the [OWA
Test of Basic Skills and the Stanford Achievement Test suggested that of the 40 mean
comparisons, 68% favored PRIME TIME groups, 28% favored pre-PRIME TIME groups
and 40% were equal. Over 40% of the statistical tests were significant. In the 1987
report, gains were reported in both reading and mathematics. The PRIME TIME
teachers were trained and provided ongoing assistance. Although PRIME TIME
indicates gains in achievement, it remains difficult to claim the these gains were the
result of class size.

Word, Achilles, Bain, Folger, Johnston and Lintz (1990) presented the results of
their Tennessee four-year longitudinal class-size project, the Student Teacher
Achievement Ratio, also known as STAR. In the spring of 1985, the Tennessee
legislature appropriated $3 million for this major statewide demonstration project on
class size during the 1985-86 school year. Similar funding planned for the next three
years also. STAR was to determine the benefits of significant reduction in pupil/teacher
ratios for K-3 students. The researchers were to follow the same group of students for
four years. They were to compare selected outcomes of three types of classes: small

classes(13-17 students), regular classes(22-25 students) with a full-time teacher’s aide,



and regular classes without an aide. Four universities-Mempbhis State, Tennessee State,
the University of Tennessee at Knoxville and Vanderbilt- established a consortium to
design the study, monitor its implementation, plan and conduct evaluations, and engage
in selected research efforts. Elizabeth Ward was the project director.

Applications were received from 180 schools and 79 schools from 42 school
systems were randomly chosen to participate in Project STAR. These schools had at
least one class of 13 to 17 students, one class of 22-25 students with a full-time aide, and
one class of 22-25 students without an aide. STAR included 128 small classes, 99
regular-sized classes with a full-time aides, and 101 regular-sized classes without aides.
The students and teachers were randomly assigned to the various classes.

This study included several student variables: 1)achievement in reading and
mathematics as measured by the Stanford Achievement Test(K-3); 2)mastery of the
reading/language arts and mathematics objectives established under the Basic Skills First
program(1-3); 3)self-concept, as measured by the Self-Concept and Motivation
Inventory; 4)attendance rates; and S)retention rates.

The data was analyzed by such demographic variables as students’ race, sex and
eligibility for reduced-price or free lunches and by school setting. The primary concern
was to determine just what it was about small class size that leads to improved student
outcomes.

The results of the STAR Project were measured and indicated a definite
advantage for kindergarten students in small classes in the areas of achievement and no

significant advantage for classes with a teacher aide. The first grade students



outperformed the students in regular/aide classes by significant margins on standardized
tests and on the Basic Skills Criterion Tests of reading and mathematics. This was also
the same for grades two and three. The highest scores in all class types were made in
rural schools. The least advantage was for regular/aide classes in urban and suburban
schools. These results show that small classes have an advantage over larger classes in
reading and mathematics in the early primary grades (Bain and Achilles, 1986).

Achilles (1996) affirms that the Project STAR data proves that class size does
make a difference in primary grades. It is also stated that the Lasting Benefits study, a
study that tracked the STAR’S population, provides results that indicate students in the
8™ grade who had small classes in grades K-3 remain significantly ahead of those in
regular classes.

Tomlinson (1990) reviewed both the PRIME TIME and STAR Projects. The
summary indicated that the PRIME TIME Project proved to be an extremely costly
statewide reduction in class size and failed to meet an acceptable cost-benefit standard.
The findings failed to prove that small class size benefits achievement. Teachers appear
to have benefited more than the students by lighter workloads, reduced responsibility and
relief from the standards of performance imposed by larger class size. The STAR
Project was conducted under ideal conditions. The net benefit to achievement was a
one-time, one-quarter standard deviation improvement in test scores for kindergarten or
first grade students in small classes. This gain was found only in the first year of the
three year study. The findings could have been influenced by the teachers’ emotional

responses to the project and their assignments.
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The research evidence regarding the benefits of small class size is inconclusive.
Some studies have found no significant improvement in achievement for students in
small classes. In contrast other studies did find significant improvement in achievement
for students in small classes. However, when these studies were reviewed by other
researchers it was suggested that other variables besides small class size contributed to
the achievement gains.

Therefore, the purpose of the study is to determine the effect of small class size

on the reading achievement of first grade participating students.

Procedures
Population/Sample:

The population in this study will include 88 first grade students. These students
attend a Chicago public school. This population is composed of 37 African-American
females, 28 African-American males, 13 Hispanic females and 10 Hispanic males from a
lower socioeconomic background.

The school records indicate that 34 first grade students were instructed in a small
class size of 17 and 54 first grade students were instructed in a large class size of 27.
Thirty students were randomly selected from the small class and thirty students were
randomly selected from the large class size .

Each spring the Jowa Tests of Basic Skills (ITBS) are administered to students in
the Chicago Public elementary schools. Two random samples were identified from the

school records that were first graders during the 1995 school year. The total reading



results of the ITBS administered during the spring of 1996 will be used in this study. The
posttest only control group design will be employed.

The findings will be tabulated in terms of means and standard deviations. Thet
test will be employed at the .05 level of confidence to determine if there is any
statistically significant difference between the mean scores.

Findings of the Study

The samples for this study included first grade students from a Chicago public
elementary school. Each Spring students take the Iowa Tests of Basic Skills (ITBS).
From these first grade students, two groups were randomly selected. Subjects in one
group were instructed in a small class size of 17 students while the other group was
instructed in a large class size of 27 students. Results from the 1995 ITBS total reading

were used as a posttest.

TableI

Means, Standard Deviations, and t Tests for the Experimental Group and Control Group
for Reading Achievement Scores

Reading
Test Experimental Control t
N=30 N=30
Posttest
M 1.20 1.62 3.0
SD 32 73
df=28

Test t at .05 level
Table t =2.048
3.00>2.048
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The purpose of this study was to determine if small class size affected reading
achievement. A ttest (.05) for the independent samples was done on this set of scores to
determine if there was a statistically significant difference in reading achievement.
Table I summarizes the statistical analyses.

Table I indicates that there is a statistically significant difference at the .05
confidence level in reading scores on the ITBS of students instructed in a small class size
and students instructed in a large class size. Therefore, the data leads to the rejection of
the null hypothesis that first grade students taught in a small class size will not obtain
significantly different reading achievement scores on the Iowa Test of Basic Skills from
those taught in a large class size.

The results of research findings in this study indicate that small class size does
affect reading achievement at the first grade level on the Iowa Test of Basic Skills.
However, the review of literature was inconclusive. Some studies (Slavin, 1989) did
indicate significant achievement for students and other studies indicated no significant
achievement (Tomlinson, 1990).

The research findings in this study appear to be consistent with the findings of
Achilles (1996) and Weis (1990). These two research studies indicate findings that
small class size provides an advantage over large class size in the area of reading
achievement.

Perhaps more school districts should provide the money necessary to implement
smaller class size in schools. It could be implemented at the primary grade levels and

studied to see if it makes a significant difference in student achievement.
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The results of this study suggests that small class size affects reading
achievement at the first grade level and two longitudinal studies also provide findings
that indicate small class size does affect achievement (Word, 1990).

The widespread use of large class size will probably continue because of the lack
of appropriate funding to implement smaller class size. Until schools are funded

appropriately, students will continue to be instructed in large size classes.

Q 12




12

References
Achilles, C. M. (1996). Students achieve more in smaller classes. Educational
Leadership, 53(5), 76-77.

Bain, H. P. & Achilles, C. M. (1986). Interesting developments on class size.
Phi Delta Kappan, 67(9), 662-665.

Educational Research Service. (1978). Class size: A summary of research.
Arlington, VA: ERS.

Finn, J. D. & Achilles, C. M. (1990). Answers and questions about class size:
A statewide experiment. American Educational Research Journal, 27(3),
557-5717.

Folger, J. (1989). Projects and class size policy. Peabody Journal of Education,
67(1), 1-33.

Glass, G. V., Cahan, L. S., Smith, M. L., & Filby, N. N. (1979). Class
size and learning: New interpretation of the research literature. Today’s
Education, 68, 42-44.

Nye, B. A., Boyd-Zaharias, J., Fulton, B. D., & Wallenhorst, M. P. (1992).
Smaller classes really are better. American School Board Journal, 179(5),
31-33.

Robinson, G. E. & Wittebols, J. H. (1986). Class size research: A related
cluster analysis for decision making. Arlington, VA: Educational Research
Service.

Slavin, R. E. (1989). Achievement efforts of substantial reductions in class size.
InR. E. Slavin(Ed.). School and classroom organization. Hillsdale, NJ:
Eribaum, 247-257.

Slavin, R. (1990). Class size and student achievement: Is smaller better?
Contemporary Education, 62(1), 6-12.

Tomlinson, T. M. (1990). Class size and public policy: The plot thickens.
Contemporary Education, 62(1), 17-23.

13



13

Varble, M. E. (1990). Smaller class sizes=Higher achievement scores.
Contemporary Education, 62(1), 38-45.

Weis, T. (1990). Indiana’s PRIME TIME. Contemporary Education, 62(1),
31-32.

Word, E., Achilles, C. M., Bain, H., Folger, J., Johnston, J., & Lintz, N.
(1990). Project STAR final executive summary kindergarten through third
grade results(1985-89). Contemporary Education, 62(1), 13-16.

14



uUs. Department of Education Eﬁxﬂ@w

Office of Educational Research and Improvement (OERI)

2]

‘Educational Resources Information Center (ERIC)

REPRODUCTION RELEASE

(Specific Document)

. DOCUMENT IDENTIFICATION:

Title:

EFFECTIVENESS OF CLASS SIZE ON READING ACHIEVEMENT

Author(s): Patricia A, Costello

Corporate Source:

Publication Date:

. REPRODUCTION RELEASE:

In order to disseminate as widely as possible timely and significant materials of interest to the educational community, documents announced
in the monthly abstract journal of the ERIC system, Resources in Education (RIE), are usually made available to users in microfiche, reproduced
paper copy, and electronic/optical media, and sold through the ERIC Document Reproduction Service (EDRS) or other ERIC vendors. Credit is
given to the source of each document, and, if reproduction release is granted, one of the following notices is affixed to the document.

If permission is granted to reproduce and disseminate the identified document, please CHECK ONE of the following two options and sign at

the bottom of the page.

X

: )
=

Check here

For Level 1 Release:

Permitting reproduction in

microfiche (4" x 6~ film) or
other ERIC archival media
(e.g., electronic or optical)
and paper copy.

The sample sticker shown below will be

affixed to all Level 1 documents

The sample sticker shown below will be
affixed to all Level 2 documents

PERMISSION TO REPRODUCE AND
DISSEMINATE THIS MATERIAL
HAS BEEN GRANTED BY

\®
((\‘Q
%@

TO THE EDUCATIONAL RESOURCES
INFORMATION CENTER (ERIC)

PERMISSION TO REPRODUCE AND

DISSEMINATE THIS P
MATERIAL IN OTHER THAN PAPER -
COPY HAS BEEN GRANTED BY =
\@ Check here
@Q For Level 2 Release:
9’6 Permitting reproduction in

microfiche (4" x 6" film) or
TO THE EDUCATIONAL RESOURCES | other ERIC archival media

INFORMATION CENTER (ERIC) (e.g., electronic or optical),
but notin paper copy.

Level 7

Level 2

Documents will be processed as indicated provided reproduction quality parmits. If permission
to reproduce is granted, but neither box is checked, documents will be processed at Level 1.

4
JC

]

*| hereby grant to the Educational Resources Information Center (ERIC) nonexclusive permission to reproduce and disseminate
this documaent as indicated above. Reproduction from the ERIC microfiche or electronic/optical media by persons other than
ERIC employeas and its system contractors raequires parmission from the copyright holder. Exception is made for non-profit
reproduction by libraries and other service agencies to satisfy information needs of educators in rasponse to discrete inquiries. ”

A
Ww\N{¢ Sign [Signature:

e Stain d Gatll

— please

Printed Name/Position/Title:

Chicago,

Patricia A, Costello-Spec Ed Teag
Organization/Address: , Telephone: FAX:
Morrill Elementary School (312)535-9288....1(312)535-9214
E-Mail Address: Date:

6011 South Rockwell

Il 60629

pcostello@kiwi. 8-23-96

dep.anl.gov

(over)

her



I1l. DOCUMENT AVAILABILITY INFORMATION (FROM NON-ERIC SOURCE):

If permission to reproduce is not granted to ERIC, or, if you wish ERIC to cite the availability of the document from another source,
please provide the following information regarding the availability of the document. (ERIC will not announce a document unless it is
publicly available, and a dependable source can be specified. Contributors should also be aware that ERIC selection criteria are
significantly more stringent for documents that cannot be made available through EDRS.)

. e s
AN RN

Publisher/Distributor:

g \

Address:

Price:

IV. REFERRAL OF ERIC TO COPYRIGHT/REPRODUCTION RIGHTS HOLDER:

If the right to grant reproduction release is held by someone other than the addresses, please provide the appropriate name and address:

Name:

Address: el

V. WHERE TO SEND THIS FORM:

Send this form to the following ERIC Clearinghouse: .
S : : Karen E. Smith .-

Acquisitions Coordlnator
ERIC/EECE

805 W. Pennsylvania Ave.
Urbana, IL 61801-4897

However, if solicited by the ERIC Facility, or if making an unsolicited contribution to ERIC return this form (and the document being
contributed) to:

ERIC Processing and Reference Facility
1100 West Street, 2d Floor
Laurel, Maryland 20707-3598

Telephone: 301-497-4080
Toll Free: 800-799-3742
FAX: 301-953-0263
e-mail: ericfac@inet.ed.gov
WWW: http://ericfac.piccard.csc.com




